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The FCRPS: 31 plants
-21 Corps Projects (14,651

MW s )
-10 Reclamation Projects
(7,807 MWDBs

-209 turbingyenerating units

-Generating units range in si:
from 1 MW (Boise
Diversion) to 805 MW
(Grand Coulee)

-22,059 MW of nameplate capacity,
delivering power worth about $4 billi@
per year. Note: The FCRPS is abou
59% of US federal hydro capacity

(37,215MW), and 29% of US natione
hydro capacity (74,872MW).

94 percent of the FCRPS generating
capacity is in 12 projects

Canada has 15% of basin
area, but provides 30% of 34 million
acre feetrfia)) average annual flow at
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Programb2esdpptian andtSirateg@h@bjestives

AProgram Description:

O0J.S. Army Corps of Engineers, Bureau of Reclamation, and Bonneville Power
Administration work together to provide and implement funding for operations
and maintenance activities, nemoutine extraordinary maintenance projects,
and Fish and Wildlife and Cultural Resources mitigation activities at 31
hydroelectric facilities throughout the Northwest.

AStrategic Objectives:
0B2: FCRPS Operations & Expansion
0XB7: Environment, Fish & Wildlife

WJ4: Asset Management

June 19, 2014 2014 Integrated Program Review



Key Rreiueisand Quipyts

AKey Products and Outputs:
0B,800 aMW of generation provided to the northwest valued at nearly $4 billion.

WReliable Generation and Transmission System Performance through voluntary
compliance with WECC/NERC Reliability Standards.

OBafe Work Environments/focus on safety at the Generating Facilities (Complying
with new standards for Arc Flash, Lockdiagout Hydraulic Steel Structure
Inspections, Asbestos, Emergency Management Systems, etc.).

(XCompliance with Biological Requirements for Fish Passage and Clean Water, at
Cultural Resources Section 106 requirements.

OAvoidance/minimization of CO2 emissions

GXBupport for the integration of wind and renewables
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O&M Pregram@verndew

0Approximately 1,600 employees: salaries and benefits, and materials and supplies
related costs are 70 to 75% budget.

WTrhe O&M program includes funding for mitigation activities:

I About 15%0of O&M program costs ar€ish and Wildlife O&Mor screens,
hatcheries, fish bypass facilities, trap and transport, etc.

I About 2%0f O&M program budget is for thECRPS Cultural Resoupr@gram
and mitigation activities associated with Section 106 compliance

0ADbout 17%of O&M program costs are for NeRoutine Extraordinary Maintenance
(NREX), the large infrequent repair activities associated with failed or failing
equipment, as well as th&randCoulee ThirdPowerplant Overhaul.

(XOther programs includBam Safety, Clean Water, Water Management, Employee
Safety, Engineering, Contracting, Physical and Cyber Security, Reliability Complianc
and otherSupportServices.

0The program is implementing industry bgsactices for O&M througindependent
outside peer reviews of all functions at the generating plants and by participating in
hydro benchmarking forums.
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Current Score FY13 Strategic Performance Indicators Target Thresholds
FCRPS |Reclamation| Corps Measure Stretch Mid Min
0.90 0.37 1.16 Lost Time Accident Rate 15 1.7 2.0
<100% 100% <100% Generation System Reliability 100% N/A N/A
95.0% O&M Expenditure rate VTR 9296 - 98% | 90%-100%
102.3% 102.9% 102.0% Planned Generation Capacity Part A 98% N/A N/A
77.7% 79.4% Planned Generation Capacity Part B 7B 66.7% | 58.3%
98.6% 83.5% Capital Budget Expenditure Rate 95% 90% 85%
Current Score FY13 Tactical Performance Indicators Target Thresholds
FCRPS |Reclamation Corps Measure Mid Min
99.4% 102.2% 98.1% Capital Forecast Expenditure Rate 85% 75%
71.7% 69.5% Capital Milestone Completion Rate 85% 75%
On Track On Track Incremental Efficiency Gains Corps 1 N/A
M'dl\} thrget on Track Cultural Resources Stewardship Part A (I:QOE“C):S 12 2 N‘/1A
Vid Targer PR MRSIRIEEI  Ctural Resources Stewadship Pt |—Cfos  REIEUEAY 2 Districts 1 District
FY13 Operational Performance Indicators
Current Score Target Thresholds
FCRPS | Reclamation Corps Measure Stretch Mid Min
77.8% 68.4% 82.6% Weighted Availability Factor FCRPS/Rec/COE [EXMIre RS0 76.7/68.5/81.0 | 74.1/65.7/78.4
2.10% 4.50% Weighted Forced Outage Factor FCRPS/Rec/COE [MIUNUYIZR 3.0/1.3/3.9(3.9/1.8/5.0
95.3% Critical PM Rate (Quarterly) 90% 85%
96.0% 95.4% PM Completion Rate (Quarterly) 85% 80%
94.4% 85.3% Completion of Work 83% 75%
99% 100% 99% Operations Coordination 95% 90%
274.6 274.6 Fish Screen Reliability | COE Only 350 450
99.9% 100% 99.9% HydroAMP Powertrain & Ancillary N/A N/A
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ALow cost, reliable power and trusted stewardship:

W¢KNRAZAK hLISNIGA2YyLEFE 9EOStfSyOSs 2 LX
system to maintain reliability and availability while making reliability
AYO@SaayYSydasz Ay LINBLINYGA2Y F2NJ 0KS
I Operational Excellence Initiatives

V/ Five Year Forecast for Availabiliyorking to refine understanding of
system performance given required routine maintenance;noatine
maintenance, and long term capital investments across the generating
facilities to ensure the longgrm optimal execution of the program

V Incident Reporting and Analysis
\V Power Operations and Maintenance Peer Reviews

OXontinue to address our Cultural Resources and Fish and Wildlife mitigation
responsibilities to enable us to realize the benefits of the low cost hydropower
system.
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AAging Infrastructure / No#RoutineMaintenance

ACompIiance
OGElectric Reliability
GPhysical and Cyber Security
GEnvironmental
Obafety

/AStaffing andsalaries

AAppropriationsc highly variable; depends on Congressional
action
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A Aging Infrastructure / NoiRoutine Extraordinary Maintenance (NREX):

(Aging infrastructure: Average unit age of 50 years, with balance of dam
infrastructure as old or older.

O0From2012through2013the Forced Outag€actorhas average@.6%for the
systemdriven by severdbng term unitoutages. Industrnaverage i2.4%for
large hydro units.

UXeeing large costs associated with repairing failed generating units across syste
and significant NREX requirements for spillway gates, penstocks, cranes, etc.

ONote: NREX costs for returning failed units to service are usually recovered
quickly.
I Grand Coulee &0 cost $1.6M to repair, while the average value of generation from
the unit is $4.1M per year.

I Chief Joseph unit 21 cost $3M to repair, while the average value of generation from
the unit is $6.8M per year.

| Grand Coulee @1 repair cost $1.5M, while the average value of the lost capacity
would be ~$7.5M per year.

GJnknown conditions found once repairs begin can have significant costs. GCL
TPP overhauls will cost $3M to $5M per unit due to additional needed repairs
discovered once work began.
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0&M PregramrF Y 2058017 Speddin @ Brivercontinued)

A Aging Infrastructure / No#Routine Extraordinary Maintenance (NREX): (continued):
0H500M+ in NREX currently planned during 20021, but needs may be higher
I Unit Reliability
wGrand Coulee ThirdowerplantMechanical Overhaul
wBLH turbines at John Day and Lower Snake projects
wBonneville 29 powerhouseg design flaws in thrust collar/runner
wMandatory turbine integrity inspections for all Corps projects
w Transformer refurbishment at John Day
w Cavitation repair at Lower Granite, Grand Coulee, Hungry Horse
wHeadgateefurbishment at McNary, L. Monumental, and L. Granite

Water Control

w Spillway gate work at Chief Joseph, Tradles McNary, Bonneville, and
throughout the Willamette Valley

w Spillway/drum gates at Reclamation projects, including Grand Coulee
wPenstock gates and coatings

/| N} ySay [ STGZ wAIKGXZ YR YSéQa t d
Fire Systems: Grand CoulédbeniFalls, Palisades
Critical Spares
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Failure Rate(A)

Aging | hfftastiuetuee//NNoRRoutine ixxtraodinayyMaintenance:
EquiipmentCondlition Actess HORPS
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ABB% of FCRPS equipment ha
exceeded its design life

A26% of FCRPS equipment ha:
WYYl NHAY I T Q 2 NJ
conditionhydroAMPrating

A AveragenydroAMPratings
continue to decline



Aging IhTirastiuctuee//NNoRRoutine ExtraoddnayyMaintenance:
EguiippmentCondlition

, FCRPS Equipment as a Percentage of Design Life

A Majority of equipment is %
LI ad AGaQ dza
reflected in declining

90%

HydroAMP ratings. 8%
70%
AAgingequipmentrequires
more frequent B<50%
maintenance, both routine *> [150-100%
and nonroutine. - F1100-150%
m>150%

A Creates a situation of
reacting to unplanned
forced outages, creating ..

additional demands on l
0% . . T .
Staff/OTlcontraCt Work Cranes Infrastructure Operations  Station Service Unit Reliability Water Control

Support
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Aging |Tfrastiuctuee//NhorRoutine ExtraodinanMaintenance:
hydroAMP Eguiipment (GodditorrRatngs
. ExamplecdgicarRlanivith Capial investment \deNary

AGOOd ***Qver 8 years:
OXircuit Breakersg 10 (Replaced 2003) - Components without capital investment

h half a poi
Wrransformers; 9.5 (Replaced 2067Z010) ave degraded by half a point
- Components with investment have

improved six points
AFair - Entire powertrain has improved by 1.4
points

L

(XGenerator Stator 7.0 (Rewinds in

progress) McNary Powertrain - Avg. hydroAMP Score
GXGenerator Rotor 6.1 10
GEXciters; 6.0 9

: //
AM arginal ; ;’é"’f —— All Powertrain(105)

uGovernors; 4.9 ] — investment(28)
OJlrurbinesg 3.8 . /

No Investment(77)

2005
2006
2007
2008
2009
2010
2011
2012
2013
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Aging |Tfrastiuctuee//NhorRoutine ExtraodinanMaintenance:
hydroAMP Eguiipmentt (GodditomrRating s
ExanmplecgicarRlanivithout significamt invesinieni:/deebiadoor

AGood ***\\ithout much investment

(Circuit Breakerg 10 (Replaced 2004) at Ice Harbor, equipment

_ condition has degraded a
Wransformerg; 8.2 (Refurbished recently) whole point in only five

OEXxciters; 8.1 (replaced 2002) years

A Fair
ONone

AMarginaI
GXeneratorRotorc 5.5
Wrurbines; 4.6
GXGovernors; 4.4

AMarginal/Poor
(GGenerator Stator 3.1
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